~TRODUCTION
In ramp-type Josephson junctions, PrBa~Cu307 (PBCO) can be used as barrier material [1] . Typically, the resistivity at 4K is a few f2.grn 2 in the normal state for a PBCO barrier thickness of 10nm. This value can be increased easily by using a thicker barrier, but this will reduce the critical current of the device exponentially. Hence, the Ic.R ~ product decreases simultaneously. Many applications require the ability to modify the junction resistivity and critical current density, while keeping a proper I¢.R~ product.
Charge carriers are localised in the PBCO materials, and the transport process through a PBCO barrier can be described as a hopping conductivity. It is interesting to investigate the transport properties in our junctions at different barrier thicknesses and carrier density. The resistivity of PBCO can be increased several orders of magnitude by replacing the bivalent base Cu(1) atoms by trivalent Ga [2] [3] [4] . In this paper, we study the use of PrBa2Cu~_xGaxO 7 (x=0; 0.05 and 0.10) as barrier materials in ramp type Josephson junctions in terms of I c and R n values.
EXPERIMENTAL
Bulk material PrBa2Cu3.xGaxO 7 (PBCGO) has been obtained by citrate synthesis, as has been described earlier [4] .
Deposition of thin films of DBCO and PBCGO is performed by off-axis RF-magnetron sputtering from single stoichiometric targets. 
RESULTS AND DISCUSSION
The IV-characteristics for the junctions show good RSJ-like behaviour, with abrupt transitions from the supercurrent regime to the resistive state. There is little excess current, and under application of a magnetic field clear Fraunhofer-like I¢CH) can be observed, with complete suppression of the supercurrent at minima. The scaling of I c and R, is excellent for junctions on the same chip, typically variations of 5-10% in R~.A and j~ values are found. These observations give strong evidence that the current distribution inside the barrier is quite homogeneous. For a PBCO barrier thickness of 10nm the Io.R~ product is 1-2 mV at 4K; the Tc ° of the device is about 80K.
In figure la the t~.A dependence on T for several thicknesses of the PBCO barrier is shown (L=8;10 and 30 nm), and in figure lb for the three doping levels, The values of J~ at 4K for the thickness series are J~=4.104A/cm2;3.104 and 0, for the doping serie s: Clearly, an increase of R. can be obtained by doping PBCO with Ga. This will also result in a depression of I c, but about one order of magnitude less than it would have been by increasing the barrier thickness to get the same R, value. In the same time, Ic.R . products for 10nm thick barriers remain some 1-2 mV at 4K for doped barrier material. With increasing PBCO barrier thickness there is a transition from almost temperature independent normal state resistance at 8 nm thickness towards a temperature dependent R, close to the behaviour of bulk PBCO at large barrier thickness. The temperature independent resistivity at small thickness reflects tunneling via one (effective) localised center in the barrier, while with increased thickness several hopping centers are involved [5, 6] .
The hopping conductivity in disordered systems (variable range hopping) as proposed by Mott is often used to explain transport processes in PBCO. This model cannot fit our data very well, however: the plots of resistance versus (l/T) q/4 show clear deviation at lower temperature from staight lines. Additional Lifschitz correlations, involving not only hopping via localised single centres but also some resonant motion inside the barrier, may be important in this material, as was discussed by Kostadinov and Alexandrov [8] . Plots of In(R) versus ln3(T/T0) can fit our data quite well for T O in the order of 1K.
The effect of Ga doping on the transport process could give some more insight in the localisation nature in PBCO: by 10% Ga doping, the resistivity is increased by an order of magnitude. The I c of the junctions is also depressed by one order of magnitude however; probably by a more effective loealisation at lower carrier densities. In the same time, it doesn't fully correspond to an effective barrier thickness of normal PBCO: for the same increase in barrier resistivity, a somewhat stronger depression of I~ occurs on increasing L than on doping the material with Ga.
CONCLUSIONS
It has been shown by these measurements that in ramp type junctions an increase in R~ can be obtained for thicker barriers, on the expense of Io. A same increase of R. for a constant barrier thickness can be achieved by doping of the PBCO material with gallium, with somewhat weaker decrease of I~ values. The Ic.R . products tend to remain 1-2 mV at 4 K for 10 nm thick barriers.
R,(T) cannot be properly described by the VRH model, and likely some modification is required, such as involvment of Lifschitz correlations.
